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Richardsville Elementary Richardsville Elementary 

Owner – Warren County Schools
Architect – Sherman-Carter-Barnhart
Engineer – CMTA 
72,285 square feet, 550 Students
Construction Costs
– Building $12,160,000
– Solar Package $2,767,000

Total Cost/SF - $206.50



Richardsville Elementary 
2011 AS&U’s 

Special Citation –
This is an exceptional demonstration 

of a net-zero school—they have 
delivered on this commitment. 

It simply puts to rest the 
statement ‘It can’t be 

done.’” —2011 jury



Richardsville ElementaryRichardsville Elementary
Renewable EnergyRenewable Energy

208 kW thin film 138 kW crystalline



Energy Reduction
Design Focus for Net Zero

Drastic energy reduction:  
Goal was 17 kBtu/sf yr
Build on past energy 
successes
Integrate new energy 
efficiency technologiesefficiency technologies
Affect behavior change
Supplement with renewable 
energy

Alliance To Save                               
Energy’s  - 2009 
Andromeda 
Award



Leadership in energy 
conservation
Since 2003, their energy program 
has saved $5.9 million
Pioneering new ideas to pursue 
energy savings
Implements operations plan to 

Warren County Schools’ History

Implements operations plan to 
further energy savings
Life cycle analysis of systems 
and finishes

Energy is the 2nd

highest cost for 

school districts 

besides personnel 

salaries



21 schools in the district
14 ENERGY STAR schools
Most energy efficient school in 
the state 
First net zero energy public 

Leading The Way…

school in the nation
First ICF school in Kentucky
Largest ICF facility in North 
America



Energy Benchmarking Reference

Climate Zone 4 

– ASHRAE 90.1  - 73 kBtu/sf yr

– 50% AEDG - 36 kBtu/sf yr



Historical Energy PerformanceHistorical Energy Performance
Warren County Schools kBtu’s



The Challenge:  Net Zero Energy
A Net Zero Energy Building Has A Net Site Energy 

Consumption Of Zero Over A Typical Year Of Operation.





Site design and building 
orientation
High performance thermal 
envelope
Daylight harvesting
Geothermal HVAC
Behavior changes

The Solution: Richardsville Elementary

Behavior changes
– Healthy kitchen
– Information technology
– Night lighting

Renewable energy



North/south building 
orientation
– Provides active daylighting in 

academic and community 
spaces

Permeable pavers /bio-swales
– Reduce & filter stormwater run 

Site Design & Building Orientation

– Reduce & filter stormwater run 
off

Reduce/eliminate detention 
basins
Native, drought resistant 
landscaping



Compact building volume 
reduces areas of exposed 
exterior surfaces
Super insulated exterior wall and 
roof systems
Reduce external air infiltration

High Performance Thermal EnvelopeHigh Performance Thermal Envelope

Reduce external air infiltration
Reduce or eliminate large 
mechanical platforms



Schofield 
Barracks

Vidor Government CenterFort Benning Welcome Center



Compact in Volume and SizeCompact in Volume and Size

Lower Level Entry Level



Daylighting ConceptsDaylighting Concepts

All south classroom daylighting 
versus south/north building 
design

Don’t over-daylight rooms, 
“right-size” daylighting design

Balance lighting energy savings Balance lighting energy savings 
versus thermal envelope



South Classroom DaylightingSouth Classroom Daylighting

Daylight glass (20’ X 2’) with 
interior light shelf
View glass has exterior shade 
shelf
Two supplemental tubular 
daylighting devices
0.75 watts/SF artificial lighting 
with digital control system



North Classroom DaylightingNorth Classroom Daylighting

View glass (5’ X 5’)
Four tubular 
supplemental daylighting 
devices
0.75 watt/SF artificial 
lighting with digital  lighting with digital  
control system



Lighting - Monthly



Geothermal HVAC SystemGeothermal HVAC System

Priority part load efficiency
Distributive pumping –
minimize for energy
One heat pump per two 
classrooms
ECM motors reduce fan 
energy



Outside Air VentilationOutside Air Ventilation

Dedicated outside air 
systems (DOAS)
Heat recovery wheel
Demand control 
ventilation based on COventilation based on CO 2
and occupancy
Occupant diversity



Richardsville HVAC Richardsville HVAC –– MonthlyMonthly



Richardsville Elementary HVAC EnergyRichardsville Elementary HVAC Energy



Behavior Changes

Food preparation process
Building computer usage
Outdoor lighting
State regulatory agencies



Behavior ChangesBehavior Changes
Healthy KitchenHealthy Kitchen



Test kitchen evaluation 
and recommendations
ENERGY STAR 
appliances
Eliminate type I hood –

Healthy Kitchen DesignHealthy Kitchen Design

Eliminate type I hood –
type II hoods



Energy Free LunchesEnergy Free Lunches
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Behavior Changes Behavior Changes -- ComputersComputers

TVA test case

7.5% of energy in “tested” 
school was consumed by 
computers

Wireless technology 
throughout

Laptop carts in lieu of Laptop carts in lieu of 
computer labs

Equipment off at night

Reduces power consumption 
by 50%



Plug/Process Loads 2011Plug/Process Loads 2011



Remove obstacles and risks
Allowed exceptions to 
building standards (ex. 
Kitchen, IT, HVAC)
Changed classroom lighting 
standard

State Agency SupportState Agency Support

standard
Changed space programming 
requirements



Dark sky approach
Local police collaboration
Façade lighting controls
Eliminate building night 
lighting

Behavior Changes Behavior Changes -- LightingL ighting



ResultsResults
Richardsville: Energy UsageRichardsville: Energy Usage

Actual: 17.6 kBtu/sf yr





Solar Photovoltaic SystemSolar Photovoltaic System

208 kW thin film –
operational February 2011
138 kW crystalline –
operational December 2011
408 MWh/yr electric 408 MWh/yr electric 
production
$2,766,000 cost (bid January 
2010 @ $7.93/kW)



Electric Utility SummaryElectric Utility Summary
Read Days of Amount Energy Demand Total Generation

Date Service Due Cost Cost Cost Credit

12/14/11 29 ($622) $2,612 $1,595 $4,207 ($1.640)

11/17/11 29 ($3,189) $2,694 $1,440 $4,135 ($2,618)

10/17/11 32 ($4,705) $2,915 $1,840 $4,755 ($4,169)

9/15/11 30 ($5,252) $3,544 $2,274 $5,819 ($5,215)

8/16/11 29 ($5,857) $3,162 $2,301 $5,464 ($6,728)

7/18/11 32 ($4,592) $2,355 $1,274 $3,629 ($6,665)7/18/11 32 ($4,592) $2,355 $1,274 $3,629 ($6,665)

6/16/11 30 ($1,555) $2,846 $1,953 $4,799 ($6,288)

5/17/11 32 ($66) $2,887 $1,788 $4,675 ($4,440)

4/15/11 30 ($301) $2,427 $1,511 $3,938 ($4,239)

3/16/11 30 $2,376 $2,755 $2,153 $4,908 ($2,532)

2/14/11 31 $4,102 $2,766 $2,721 $5,487 ($1,385)

1/14/11 30 $4,897 $2,475 $2,422 $4,897 $0 

No utility payment for 9 months!



Net Zero Energy MWh Summary –

MWh MWh MWh

Consumed Generated Difference

(Predicted)

December 11 29.2 15 14.2

November 11 31.8 20 11.8

October-11 30.4 32 (1.6)

September-11 38.1 41 (2.9)

August-11 28.0 48 (20.0)

July-11 28.4 54 (25.6)

June-11 28.1 51 (22.9)

May-11 34.1 45 (10.9)

April-11 27.7 38 (10.3)

March-11 33.8 31 2.8

February-11 30.0 18 12

January-11 34.3 12 22.3

374 408 (33.0)



Richardsville Elementary Financial ModelRichardsville Elementary Financial Model



New Children’s Medical Center

100% Geothermal
ICF exterior walls
Efficient Lighting systems
120 kBtu/sf yr120 kBtu/sf yr



New Corporate Office

100% Geothermal
ICF exterior walls
Daylighting
PV system (15% of 
energy use)
18 kBtu/sf yr18 kBtu/sf yr


